Cardiac response to submaximal exercise in dogs susceptible to sudden cardiac death.
The hemodynamic response to submaximal exercise was investigated in 38 mongrel dogs with healed anterior wall myocardial infarctions. The dogs were chronically instrumented to measure heart rate (HR), left ventricular pressure (LVP), LVP rate of change, and coronary blood flow. A 2 min coronary occlusion was initiated during the last minute of an exercise stress test and continued for 1 min after cessation of exercise. Nineteen dogs had ventricular fibrillation (susceptible) while 19 animals did not (resistant) during this test. The cardiac response to submaximal exercise was markedly different between the two groups. The susceptible dogs exhibited a significantly higher HR and left ventricular end-diastolic pressure (LVEDP) but a significantly lower left ventricular systolic pressure (LVSP) in response to exercise than did the resistant animals. (For example, response to 6.4 kph at 8% grade; HR, susceptible 201.4 +/- 5.1 beats/min vs. resistant 176.2 +/- 5.6 beats/min; LVEDP, susceptible 19.4 +/- 1.1 mmHg vs. resistant 12.3 +/- 1.7 mmHg; LVSP, susceptible 136.9 +/- 7.9 mmHg vs. resistant 154.6 +/- 9.8 mmHg.) beta-Adrenergic receptor blockade with propranolol reduced the difference noted in the HR response but exacerbated the LVP differences (response to 6.4 kph at 8% grade; HR, susceptible 163.4 +/- 4.7 mmHg vs. resistant 150.3 +/- 6.4 mmHg; LVEDP susceptible 28.4 +/- 2.1 mmHg vs. resistant 19.6 +/- 3.0 mmHg; LVSP, susceptible 122.2 +/- 8.1 mmHg vs. resistant 142.8 +/- 10.7 mmHg). These data indicate that the animals particularly vulnerable to ventricular fibrillation also exhibit a greater degree of left ventricular dysfunction and an increased sympathetic efferent activity.